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PREFACE 


This  report  is  prepared  under  guidance  contained  in  the 
Recommended  Guidelines  for  Safety  Inspection  of  Dams  for  Phase  I 
Investigations.  Copies  of  these  guidelines  may  be  obtained  from  the  Office 
of  the  Chief  of  Engineers,  Washington,  D.  C. ,  20314.  The  purpose  of  a 
Phase  I  investigation  is  to  expeditiously  identify  those  dams  which  may 
pose  hazards  to  human  life  or  property.  The  assessment  of  the  general 
condition  of  the  dam  is  based  upon  available  data  and  visual  inspections. 
Detailed  investigations ,  testing,  and  detailed  computational  evaluations 
are  beyond  the  scope  of  a  Phase  I  investigation;  however,  the  investigation 
is  intended  to  identify  the  need  for  more  detailed  studies. 

In  reviewing  this  report,  it  should  be  realized  that  the 
reported  condition  of  the  dam  is  based  on  observations  of  field  conditions 
at  the  time  of  inspection  along  with  data  available  to  the  inspection  team. 
In  cases  where  the  reservoir  was  lowered  or  drained  prior  to  Inspection, 
such  action,  while  improving  the  stability  and  safety  of  the  dam,  removes 
the  normal  load  on  the  structure  and  may  obscure  certain  conditions  which 
might  otherwise  be  detectable  if  inspected  under  the  normal  operating 
environment  of  the  structure. 

It  is  important  to  note  that  the  condition  of  a  dam  depends  on 
numerous  and  constantly  changing  internal  and  external  conditions,  and  is 
evolutionary  in  nature.  It  would  be  incorrect  to  assume  that  the  present 
condition  of  the  dam  will  continue  to  represent  the  condition  of  the  dam  at 
some  point  in  the  future.  Only  through  frequent  inspections  can  unsafe 
conditions  be  detected,  and  only  through  continued  care  and  maintenance 
can  these  conditions  be  prevented  or  corrected. 

Phase  I  inspections  are  not  Intended  to  provide  detailed 
hydrologic  and  hydraulic  analyses.  In  accordance  with  the  established 
Guidelines,  the  spillway  design  flood  is  based  on  the  estimated  9 Probable 
Maximum  Flood9  for  the  region  (greatest  reasonably  possible  storm  runoff ) , 
or  fractions  thereof.  The  spillway  design  flood  provides  a  measure  of 
relative  spillway  capacity  and  serves  as  an  aid  in  determining  the  need  for 
more  detailed  hydrologic  and  hydraulic  studies,  considering  the  size  of 
the  dam,  its  general  condition  and  the  downstream  damage  potential. 
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Name  of  Dam: 

County  Located: 
State  Located: 
Stream: 

Coordinates: 

Date  of  Inspection: 


Bradys  Lake  Dam 
Monroe  County 
Pennsylvania 
Trout  Creek 
Latitude  41°  9.8' 
Longitude  75°  31.8' 
1  May  1979 
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Bradys  Lake  Dam  is  owned  by  the  Pennsylvania  Game 
Commission.  The  dam  was  built  in  1914  over  a  preexisting  dam. 
Lower  Dorney  Dam,  and  was  reconstructed  in  1351  by  the 
Pennsylvania  Fish  Commission.  The  facility  is  considered  to 
be  in  fair  condition.  The  dam  is  classified  as  a  "High" 
hazard  structure  consistent  with  its  potential  in  the  event  of 
failure  to  cause  extensive  property  damage  and  possible  loss 
of  life  to  residents  in  the  Arrowhead  Lake  development.  The 
dam  is  classified  as  an  f Intermediate*  size  dam  by  virtue  of 
its  1,213  acre-foot  normal  storage  capacity. 

Design  documentation  was  extremely  limited.  There 
were  no  as-built  drawings  and  records  indicate  that,  by 
today's  standards,  compaction  of  the  embankment  would  have 
been  considered,  at  best,  marginal.  However,  the  embankment 
slopes  appear  to  be  reasonable;  there  were  no  observed  signs 
of  slope  instability  and  the  embankment  has  performed  satis¬ 
factorily  for  65  years.  Therefore,  the  embankment  is  at  least 
marginally  stable. 

Y\ 

The  hydrologic  and  hydraulic  calculations  presented 
in  Appendix  C  and  discussed  in  detail  in  Section  5  indicate 
that  the  spillway  will  not  pass  even  0.5  PMF  without 
overtopping.  However,  since  all  conditions  of  a  "Seriously 
Inadequate"  spillway  as  defined  by  Corps  of  Engineers  guide¬ 
lines  are  not  satisfied,  the  spillway  is  classified  as 
"Inadequate" . 

Visual  inspection  of  the  dam  disclosed  signs  of 
seepage  along  and  beyond  the  downstream  toe  on  the  left  side 
of  the  spillway.  Based  on  records  dating  back  to  1934,  the 
seepage  has  not  changed  appreciably  and  has  probably  reached  a 
stable  condition. 

Based  on  findings  presented  in  this  report,  the 
following  recommendations  are  presented  in  order  of  priority, 
but  does  not  infer  that  the  latter  recommendations  are  not 
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important.  All  work  should  be  performed  under  the  direction 
of  a  registered  professional  engineer  experienced  in  the 
design  of  dams, 

1.  Provisions  should  be  made  to  increase  the  discharge 
capacity  of  the  structure. 

2.  Seepage  at  the  downstream  toe  should  be  periodically 
monitored  and  checked,  at  least  visually,  for 
increases  in  rates  or  turbidity. 

3.  The  principal  spillway  should  be  rehabilitated  to  a 
good  condition. 

Since  the  facilities  do  not  have  a  formal  procedure 
of  observation  and  warning  during  periods  of  high  precipita¬ 
tion,  such  procedures  should  be  developed  and  implemented. 
This  procedure  should  also  include  a  method  of  warning  and 
possibly  evacuating  residents  at  Arrowhead  Lake  development. 
The  operation  and  maintenance  procedure  should  include  an 
inspection  checklist  to  insure  that  all  items  are  regularly 
inspected  and  maintained  in  the  best  possible  condition. 
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PHASE  I  INSPECTION  REPORT 
NATIONAL  DAM  INSPECTION  PROGRAM 
BRADYS  LAKE  DAM 
NATIONAL  ID  #PA  00782 
DER  #45-8 

SECTION  1 

PROJECT  INFORMATION 


1. 1  General. 

a.  Authority.  The  Dam  Inspection  Act,  Public  Law  92- 
367,  authorized  the  Secretary  of  the  Army,  through  the  Corps 
of  Engineers,  to  initiate  a  program  of  inspection  of  dams 
throughout  the  United  States. 

b.  Purpose.  The  purpose  of  the  inspection  is  to 
determine  if  the  dam  constitutes  a  hazard  to  human  life  or 
property. 


1.2  Description  of  Project. 

a.  Dam  and  Appurtenances.  Bradys  Lake  Dam  is  an  18 
foot  high  earth  embankment  constructed  across  Trout  Creek. 
The  dam  has  a  maximum  length  of  approximately  1,350  feet  and 
impounds  a  229  acre  lake  within  a  7.49  square  mile  drainage 
area.  The  dam  was  built  in  1914  over  a  preexisting  dam  and  was 
reconstructed  in  1961  by  the  Pennsylvania  Fish  Commission. 

Drawings  prepared  in  1914  by  I.  E.  Hartwell  for  the 
original  owners,  Brady  Brothers,  indicate  the  dam  has  a  center 
section  (the  previous  dam)  about  3  feet  wide  and  up  to  11  feet 
high,  consisting  of  clay  and  gravel  puddled  fill.  On  either 
side,  the  embankment  is  composed  of  loam  and  gravel,  with 
upstream  riprap  on  a  4H:lV  slope  and  downstream  riprap  on  a 
2H:lV  slope.  It  is  reported  that  the  clay  puddle  fill  trench 
along  the  centerline  was  excavated  into  about  15  feet  of  rock. 

The  existing  spillway  is  a  masonry  structure  with  a 
46  foot  total  width.  A  single  lane  timber  access  bridge 
crosses  the  spillway,  providing  two  feet  of  clearance  between 
the  spillway  crest  and  the  base  of  the  bridge.  In  addition, 
at  the  left  end  of  the  dam  is  a  24- inch  diameter  culvert  under 
the  access  road  permitting  some  water  to  drain  from  the 
reservoir.  There  are  no  other  known  discharge  facilities  for 
this  structure.  There  are  no  minimum  flow  requirements  for 
this  structure.  Plans  and  profiles  from  available  drawings 
are  presented  in  Appendix  E. 
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b.  Location.  Bradys  Lake  Dam  was  constructed  across  s 
Trout  Run  in  Coolbaugh  Township,  Monroe  County,  Pennsylvania.  v 
The  dam  site  is  located  approximately  2.8  miles  due  north  of 
Route  940,  where  the  highway  crosses  Pocono  Lake.  The  dam  and 
reservoir  are  located  on  the  "Thornhurst,  Pennsylvania" 
Quadrangle  at  coordinates  N  41°  9.8'  W  75°  31.8'.  A  regional 
location  plan  of  Bradys  Lake  and  Dam  is  enclosed  as  Plate  1, 
Appendix  E. 


c.  Size  Classification.  The  dam  is  classified  as  an 
"Intermediate"  size  dam  by  virtue  of  its  1,213  acre-foot 
normal  storage  capacity. 

d.  Hazard  Classification.  A  "High"  hazard  classifica¬ 
tion  is  assigned  consistent  with  the  potential  for  extensive 
property  damage  downstream  and  probable  loss  of  life  to 
residents  of  Arrowhead  Lake  Estates. 

e.  Ownership.  The  dam  is  owned  by  the  Pennsylvania 
Game  Commission.  All  correspondence  should  be  sent  to  Mr. 
Glen  L.  Bowers,  Executive  Director,  Pennsylvania  Game  Commis¬ 
sion,  Post  Office  Box  1567,  Harrisburg,  Pennsylvania  17120. 

f.  Purpose  of  Dam.  The  reservoir  is  used  for  recrea¬ 
tion. 

g.  Design  and  Construction  History.  Prior  to  construc¬ 
tion  of  the  present  dam,  the  area  contained  two  dams  known  as 
Lower  Dorney  Dam,  under  the  present  dam,  and  an  upper  dam  in 
the  reservoir  known  as  Beaver  Dam.  The  difference  in  water 
levels  upstream  and  downstream  of  Beaver  Dam  was  about  eight 
feet.  In  the  spring  of  1914,  the  Brady  Brothers  of  Bayone 
City,  New  Jersey,  submitted  an  application  to  construct  a  dam. 
The  "Report  Upon  the  Application  of  the  Brady  Brothers"  was 
prepared  July  15,  1914.  The  purpose  of  the  new  dam  was  to 
enlarge  the  pond  for  ice  harvesting.  At  the  time  of  this 
application,  Lower  Dorney  Dam  was  about  200  feet  long,  8  to  9 
feet  in  height,  with  about  a  20  foot  wide  crest  width.  The 
spillway  was  23  feet  wide  and  1  foot  deep. 

The  new  dam,  according  to  the  application,  was  to  be 
built  over  and  around  the  old  Dorney  Lake  Dam  and  would  raise 
the  reservoir  level  eight  feet.  The  spillway  of  upstream 
Beaver  Dam  would  be  removed.  Lower  Dorney  Dam  would  be 
between  18  and  19  feet  in  height  and  a  reported  1,600  feet 
long.  Approximately  500  feet  of  this  length  would  be  no  more 
than  3  feet  in  height  and  about  700  feet  would  be  from  3  to  5 
feet  in  height.  There  are  two  main  sections  of  the  dam,  which 
cross  the  valley,  forming  the  high  portions  of  the  embankment. 
The  upstream  slope  was  to  be  covered  with  36  inches  of  riprap  - 
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*.'*  derived  from  native  materials.  The  downstream  slope  was  to  be 
protected  with  24  inches  of  riprap,  also  derived  from  native 
materials.  According  to  the  1914  "Report  Upon  the  Applica¬ 
tion",  the  existing  dam  had  a  24-inch  riveted  steel  pipe  laid 
through  the  embankment  with  a  concrete  cutoff  and  an  upstream 
plank  gate  operated  from  a  tower.  The  spillway  was  to  consist 
of  two  parallel  concrete  longitudinal  walls  16  feet  apart. 
The  constructed  spillway  width  was  to  be  50.5  feet  after  being 
redesigned  by  Mr.  I.  E.  Hartwell  of  Wilkes  Barre,  Pennsyl¬ 
vania. 


Material  for  the  dam  was  obtained  within  the 
vicinity  of  the  dam  and  consisted  of  topsoil  and  gravelly 
clay,  containing  a  large  percentage  of  stone.  A  review  of  the 
1914  construction  photographs  confirms  material  types  and 
placement  procedures  used  for  the  dam.  Placement  of  material 
was  by  horse-drawn  wagons,  deposited  and  spread  in  thin  lifts, 
after  the  State  Engineer  recommended  reducing  lift  thickness. 
Pill  was  compacted  by  driving  dump  wagons  over  the  material. 
Specifications  for  soil  placement  were  in  DER  files  and 
reviewed.  During  construction,  unsuitable  fill  placement 
methods  were  used,  resulting  in  organic  inclusions  and  poor 
compaction,  as  can  readily  be  seen  in  the  1914  photographs. 
The  August  4,  1914  progress  report  indicated  better  construc¬ 
tion  methods,  including  the  use  of  a  roller.  Attempts  were 
being  made  to  stop  leakage  by  upstream  puddled  fill.  The 
August  28,  1914  progress  report  noted  fill  material  was  of 
fair  quality  and  that  the  previous  seepage  was  controlled,  but 
seepage  appeared  at  several  places  at  the  downstream  toe  of 
the  dam  and  along  the  hillsides.  However,  according  to  State 
representatives,  the  seepage  was  assessed  not  to  endanger  the 
stability  of  the  structure.  The  dam  was  built  on  glacial 
materials;  as  a  result,  during  construction  seepage  continual¬ 
ly  posed  problems  so  that  a  puddled  clay  wall  was  placed  14  or 
15  feet  into  the  foundation  to  control  seepage.  At  one  point, 
a  September  30,  1914  inspection  report  concluded  that  extend¬ 
ing  the  puddled  core  wall  may  be  necessary  to  control  seepage. 
Also,  cutoff  walls  perpendicular  to  spillway  abutment  walls 
should  be  built. 

All  work  was  under  the  direct  supervision  of  Mr. 
Jerome  J.  Brady  and,  in  accordance  with  State  records,  it  was 
concluded  that  the  work  was  performed  in  a  satisfactory 
manner,  although  clear  seepage  was  noted  in  every  progress 
report.  The  dam  was  eventually  completed  in  1915. 

A  September  21,  1978,  photograph  notes  dry  masonry 
abutments  were  constructed  inside  the  original  abutments. 
Timber  bents  were  still  used  to  support  the  bridge. 
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A  1934  State  inspection  report  notes  an  auxiliary 
spillway  325  feet  left  of  the  spillway.  A  small  discharge 
channel  allowed  water  to  drain  from  the  reservoir.  The  depth 
was  unknown.  There  is  no  later  reference  to  an  auxiliary 
spillway.  In  1940,  the  Brady  Brothers  offered  the  dam  and 
surrounding  land  for  sale  to  the  State.  Records  indicate  that 
in  January  1949,  the  lake's  Owner  was  the  Pennsylvania  Game 
Commission.  In  1960,  the  Pennsylvania  Fish  Commission  decided 
to  develop  the  lake  area  for  public  fishing  and  submitted  a 
reconstruction  application  on  August  26,  1960.  As  a  result, 
the  State  of  Pennsylvania  issued  the  "Report  Upon  the 
Application  of  the  Pennsylvania  Fish  Commission"  on  September 
2,  1960.  Reconstruction  included  regrading  the  downstream 
slope,  new  downstream  riprap,  asphalt  roadway  surface  across 
the  top  of  the  dam,  reconditioning  spillway  walls  and  bridge 
and  a  new  24-inch  culvert  installed  at  the  left  end  of  the 
dam.  Subsequent  to  approval  of  this  application,  specifica¬ 
tions  and  plans  were  prepared  for  the  Pennsylvania  Fish 
Commission  by  Mr.  Thomas  F.  O'Hara,  registered  engineer. 
Subsequently,  this  work  was  performed  in  accordance  with 
specification  requirements. 

h.  Normal  Operating  Procedures.  Under  normal  condi¬ 
tions,  reservoir  outflow  is  controlled  by  the  spillway, 
located  as  shown  on  Plate  3,  Appendix  E.  Water  also  flows 
through  a  24-inch  culvert  located  approximately  300  feet  east 
of  the  spillway.  There  are  no  known  pond  drain  valves  or 
other  means  of  draining  this  reservoir.  Records  do  not 
disclose  the  continued  existence  of  the  blow-off  pipe  noted  in 
Lower  Dorney  Dam  prior  to  1914. 

1. 3  Pertinent  Data. 

A  summary  of  pertinent  data  for  Bradys  Lake  Dam  is 
presented  as  follows. 


a.  Drainage  Area  (sq  miles) 

b.  Discharge  at  Dam  Site  (cfs) 

Maximum  Known  flood 
Maximum  Discharge  at  Top 
of  Dam  (1,717.7) 

Minimum  Required  Flow 

c.  Elevation^ 

Top  of  Dam  (maximum) 
(minimum) 


7.49 


Unknown 

127 

None 


1,719.5  (99.2) 
1,717.7 


Elevations  based  on  USGS  bench  mark  at  left  end  of  dam. 
Elevations  obtained  from  plans  in  Appendix  E. 
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Spillway  Crest 

1,716.0  (96.7) 

Top  of  Bridge  (approximate) 

1,719.2  (99.7) 

Invert  of  Overflow  Pipe 

( approximate ) 

1,714.5  (95.2) 

Normal  Pool 

1,716.0  (96.7) 

Downstream  Toe 

1,701.5 

Reservoir  (miles) 

Length  at  Normal  Pool 

2.1 

Fetch  at  Normal  Pool 

1.3 

Storage  (acre-feet) 

Normal  Pool 

1,213 

Top  of  Dam  (Elev  1,717.7) 

1,782 

Reservoir  Surface  Area  (acres) 

229 

Dam  Data 

Type 

Earth 

Length 

1,350  feet 

Height 

18  feet 

C rest  Width 

12  feet 

Volume  of  Fill 

11,100  cu  yds 

Side  Slopes 

Upstream 

4H:  IV 

Downstream 

2H:1V 

Cutoff 

Trench 

Grout  Curtain 

None 

Spillway 

Type 

Masonry  weir  &  walls 

Width 

46  feet 

Spillway/Bridge  Clearance 

2  feet 

Overflow 

Type 

Concrete  pipe 

Diameter 

24  inches 

Location 

Left  side  of  dam 
beneath  roadway 
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SECTION  2 
ENGINEERING  DATA 


2. 1  Design. 

a.  Availability.  A  summary  of  engineering  data  on 
Bradys  Lake  Dam  is  presented  on  the  checklist  attached  as 
Appendix  A.  Principal  documents  containing  pertinent  data 
used  for  this  report  include  "Report  Upon  the  Application  of 
the  Brady  Brothers"  dated  June  15,  1914;  several  construction 
progress  reports,  dated  1914;  "Report  Upon  the  Application  of 
the  Pennsylvania  Fish  Commission"  dated  September  2,  1960;  and 
several  inspection  reports.  Other  documentation  included 
several  drawings  dated  1914  and  1960.  Letters  of  correspon¬ 
dence  and  miscellaneous  documentation  in  Department  of  Envi¬ 
ronmental  Resources'  (DER)  files  were  also  available. 

b.  Design  Features.  Principal  design  features  of  the 
embankment  and  appurtenant  structures  are  illustrated  on  the 
plan,  profile  and  cross-section  plates  enclosed  in  Appendix  E 
as  Plates  2  through  4.  A  description  of  the  features  is  also 
presented  in  Section  1.2,  "Description  of  Project". 


2.2  Construction. 


A  description  of  the  construction  history  is  pre¬ 
sented  in  Section  1.2,  paragraph  g. 


2.3  Operational  Data. 


There  are  no  minimum  flow  requirements  downstream  of 
Bradys  Dam.  There  is  no  operational  data  available  for  this 
structure. 


2.4  Evaluation. 

a.  Availability.  All  engineering  data  reproduced  in 
this  report  and  studied  for  this  investigation  were  provided 
by  DER  and  supplemented  by  conversations  with  Pennsylvania 
Game  Commission  representatives  who  currently  manage  this  dam. 

b.  Adequacy.  Available  data  included  in  State  files 
and  presented  in  this  report  are  not  considered  adequate  to 
evaluate  all  the  engineering  aspects  of  this  dam  and  its 
appurtenant  structures  in  accordance  with  Corps  of  Engineers 
guidelines. 

c.  Validity.  There  is  no  reason  to  question  the 
validity  of  the  available  data. 
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SECTION  3 
VISUAL  INSPECTION 
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3.1  Findings. 

a.  General.  Observations  and  comments  of  the  field 
inspection  team  are  contained  in  the  checklist  enclosed  herein 
as  Appendix  B,  and  are  summarized  and  evaluated  in  the 
following  sections.  In  general,  the  appearance  of  the 
facility  indicates  the  dam  and  its  appurtenances  are  in  fair 
condition. 

b.  Dam.  Visual  inspection  of  the  dam  revealed  the 
upstream  and  downstream  slopes  were  satisfactorily  covered 
with  rock.  However,  there  were  some  irregularities  of  the 
upstream  rock  along  the  shoreline,  which  can  be  seen  in 
Photograph  5.  Inspection  of  the  downstream  slope  disclosed  no 
unusual  movement  or  cracking  along  the  slope  or  beyond  the 
toe.  l£  is  pertinent  to  note  that  the  toe  of  the  two  maximum 
sections  of  the  dam  are  underwater,  as  shown  in  Plate  1, 
Appendix  E.  As  shown  in  Photograph  12,  the  embankment  crest 
is  covered  with  asphalt  and  contains  many  longitudinal  cracks. 
The  1960  photographs  show  similar  cracks  along  the  dam  and, 
since  that  date,  there  appears  to  have  been  no  appreciable 
change  in  the  cracks.  Alignment  of  the  crest  was  checked  and 
elevations  varied  from  a  low  of  1,717  to  a  high  of  1,719.5. 
These  elevations  are  based  on  the  USGS  bench  mark  located  at 
the  left  abutment.  The  embankment  abutments  appear  to  be  in 
good  condition  with  no  excessive  erosion  or  deterioration. 
The  first  points  of  overtopping  are  the  abutments:  the  left 
abutment  overtops  with  a  reservoir  level  of  1,717  and  the 
right  abutment  at  1,717.7. 

Seepage  was  noted  as  shown  on  sheet  5a.  All  of  this 
seepage  was  observed  at  the  left  end  of  the  dam  at  the 
downstream  toe  between  the  24- inch  pipe  and  the  spillway. 
This  same  seepage  was  noted  in  previous  inspection  reports, 
which  date  as  far  back  as  June  1934.  Because  of  the 
backwater/swamp  from  the  beaver  dam,  possible  seepage  under 
the  right  end  of  the  dam  may  not  be  visible. 

c.  Appurtenant  Structures. 

Spillway.  The  masonry  portion  of  the  spillway, 
including  abutment  walls  and  bridge  pier,  appear  to  be  in  fair 
condition.  The  masonry  walls  will  need  rehabilitation  in  the 
near  future  as  the  mortar  is  deteriorating.  The  approach 
channel  is  shallow  and  rock  lined,  with  vegetation  growing 
underwater  and  at  the  water's  edge.  The  discharge  channel  of 
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the  principal  spillway  is  densely  vegetated  and  lined  with 
random  size  rocks.  The  wooden  bridge  across  the  spillway  is 
in  fair  condition,  and  there  is  approximately  two  feet  of 
clearance  between  the  top  of  the  weir  and  the  bottom  of  the 
bridge. 

d.  Reservoir.  Reconnaissance  of  the  reservoir  dis¬ 
closed  the  side  slopes  are  stable  and  flat  with  woods  to  the 
water's  edge.  Reportedly,  there  is  no  sediment  at  the  upper 
end  to-  affect  flood  storage  capacity. 

e.  Downstream  Channel.  The  downstream  channel  flows 
1.9  miles  through  swampy  areas  to  the  first  downstream  damage 
area  300  feet  upstream  of  Arrowhead  Lake.  A  typical  view  of 
the  culvert  just  before  Trout  Run  enters  Arrowhead  Lake  is 
shown  on  Photographs  13,  14  and  15.  Arrowhead  Lake  Dam  is 
shown  in  Photograph  16. 

Immediately  bel.ow  Bradys  Dam,  the  area  is  flat  and 
marshy  partly  as  a  result  of  a  beaver  dam  constructed  about 
1,500  to  2,000  feet  below  the  dam.  The  valley  gradient  is 
about  0.005. 


3.2  Evaluation. 

In  summary,  visual  inspection  of  the  structure 
disclosed  no  evidence  of  apparent  past  or  present  movement  of 
the  embankment  or  its  appurtenant  structures  to  indicate  a 
potentially  unstable  condition.  Seepage  areas  were  noted  at 
and  just  beyond  the  downstream  toe  on  the  left  side  of  the 
embankment.  Based  on  reports  which  date  back  as  far  as  1934, 
there  has  been  little  change  to  this  seepage  rate.  The 
spillway  is  considered  to  be  in  fair  condition.  The  wooden 
bridge  over  the  spillway  is  expected  to  wash  out  during 
passage  of  a  relatively  large  storm. 


SECTION  4 

OPERATIONAL  PROCEDURES 


4.1  Procedures. 


Normal  operating  procedures  do  not  require  a  dam 
tender.  Water  level  is  maintained  by  the  spillway  weir. 
Based  on  discussions  with  representatives  of  the  Pennsylvania 
Game  Commission,  there  is  no  means  of  lowering  this  reservoir 
in  the  event  of  an  emergency. 


4.2  Maintenance  of  the  Dam. 

The  dam  is  maintained  by  the  Pennsylvania  Game 
Commission.  Maintenance  normally  consists  of  cutting  grass, 
removing  woody  vegetation  from  the  slopes  and  repairing  the 
crest  of  the  dam  or  resurfacing  the  road,  as  necessary. 


4.3  Maintenance  of  Operating  Facilities. 

Maintenance  of  operating  facilities  consists  of 
maintenance  of  the  spillway.  This  work  is  performed  by  the 
Pennsylvania  Game  Commission,  who  periodically  collect "debris 
from  the  spillway  approach  area,  inspect  the  bridge  and 
maintain  a  clear  way  for  passage  of  flows  through  the 
spillway. 


4.4  Warning  Systems  In  Effect. 

There  are  no  formal  warning  systems  or  procedures 
specifically  established  for  this  structure  which  are  to  be 
followed  during  exceedingly  heavy  rainfalls. 


4. 5  Evaluation. 

There  are  no  written  operational  procedures,  main¬ 
tenance  procedures  or  any  type  of  warning  system.  Maintenance 
and  operating  procedures  should  be  developed,  including  a 
checklist  of  items  to  be  observed,  operated  and  inspected  on  a 
regular  basis.  Since  a  specific  warning  procedure  for  this 
facility  does  not  exist,  one  should  be  developed  and  imple¬ 
mented  during  periods  of  extremely  heavy  rainfall.  This 
procedure  should  consist  of  a  detailed  method  of  notifying 
residents  downstream  that  potentially  high  flows  are  imminent 
or  a  dangerous  condition  is  developing. 
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SECTION  5 

HYDROLOGY/HYDRAULICS 


5.1  Evaluation  of  Features. 


a.  Design/Evaluation  Data.  The  only  data  available  was 
a  1940  State  inspection  report  showing  the  spillway  section, 
length  and  capacity  evaluation.  No  evaluation  of  spillway 
adequacy  was  made  at  that  time.  In  1960,  the  spillway 
abutment  walls  were  repaired  and  the  bridge  piers  replaced. 
Additional  calculations  for  this  1979  investigation  are 
presented  in  Appendix  C. 

The  watershed  is  leaf  shaped,  about  4  miles  long  and 
0.9  to  2.6  miles  wide,  having  a  total  area  of  7.49  square 
miles.  Elevations  range  from  a  high  of  1,960  to  normal  pool 
level  of  1,716.  It  is  almost  completely  wooded  with  no 
residential  development.  Scattered  throughout  the  watershed 
are  several  swamps,  visually  estimated  from  USGS  maps  to  be 
1.5  to  2  square  miles.  Runoff  characteristics  of  the 
watershed  are  not  expected  to  change  in  the  foreseeable 
future. 


In  accordance  with  criteria  established  by  Federal 
(OCE)  Guidelines,  the  recommended  spillway  design  flood  for 
this  "Intermediate"  size  dam  and  "High"  hazard  potential 
classification  is  the  Probable  Maximum  Flood  (PMF ) . 

b.  Experience  Data.  There  are  no  records  of  reservoir 
water  levels  or  rainfall  within  this  watershed.  There  are  no 
estimates  of  previous  high  water  levels. 

c.  Visual  Observations.  On  the  date  of  inspection,  the 
only  condition  observed  that  would  indicate  a  reduction  in 
spillway  capacity  during  a  large  storm  are  the  low  points  of 
the  abutments.  The  left  abutment  is  only  one  foot  higher  than 
the  spillway  and  the  right  abutment  is  1.7  feet  higher  than 
the  spillway  crest.  Clearance  between  the  spillway  crest  and 
the  underside  of  the  bridge  is  limited  to  about  two  feet. 
When  the  reservoir  overflows,  water  will  first  flow  over  the 
right  abutment  at  the  culvert. 

d.  Overtopping  Potential.  Overtopping  potential  of 
this  dam  was  estimated  using  "HEC-1,  Dam  Safety  Version", 
computer  program.  A  brief  description  of  the  program  is 
included  in  Appendix  C.  Although  the  embankment  is  fairly 
long,  the  height  is  very  low  over  about  half  its  length. 
Downstream  of  the  low  embankment  sections  are  woods  and  brush 
on  a  flat  slope.  When  the  embankment  overtops,  flow  over  the 


low  portions  will  be  hindered  by  the  downstream  woods.  During 
the  visual  inspection,  an  estimate  was  made  of  the  portions  of 
the  embankment  which  will  act  as  a  weir  during  overtopping  and 
those  sections  that  will  act  as  a  channel.  Discharge  through 
the  channel  sections  were  calculated  and  added  to  the  spillway 
discharge  and  inputted  directly  to  the  computer  program.  The 
program  calculated  discharge  over  those  portions  of  the 
embankment  acting  as  a  weir  by  critical  depth.  When  the 
spillway  is  discharging  at  maximum  capacity  (reservoir  level 
at  the  underside  of  the  bridge)  water  is  already  flowing  over 
both  the  left  and  right  abutments.  The  spillway  capacity  with 
reservoir  level  at  1,717,  the  elevation  of  the  right  abutment, 
is  about  125  cfs.  The  maximum  spillway  capacity,  with 
reservoir  level  at  1,718,  is  about  360  cfs.  The  HEC-1  program 
computed  the  peak  PMF  inflow  to  be  8,780  cfs. 

As  shown  in  Appendix  C,  the  left  abutment  is 
overtopped  by  0.1  PMF  and  the  right  abutment  by  0.2  PMF.  The 
highest  point  of  the  embankment  is  not  quite  overtopped  by  0.5 
PMF  although  the  rest  of  the  embankment  is  being  overtopped. 
No  allowance  has  be<en  made  for  flood  water  storage  in  the  many 
upstream  swamps.  As  most  of  the  embankment  is  overtopped  by 
0.5  PMF,  the  program  was  run  a  second  time  with  an  assumed 
failure  criteria. 

e.  Spillway  Adequacy.  A  spillway  that  will  not  pass 
0.5  PMF  without  overtopping  the  dam  is  rated  as  "Seriously 
Inadequate",  provided  two  other  conditions  are  present.  One 
is  failure  of  the  dam  by  overtopping.  As  shown  in  Appendix  C, 
pages  13  and  14,  the  assumed  failure  criteria  indicates  the 
dam  will  fail  during  storms  equal  to  or  greater  than  the  0.5 
PMF  event. 


The  second  requirement  for  a  "Seriously  Inadequate" 
spillway  is  that  the  downstream  damage  occurring  after  failure 
is  significantly  greater  than  that  which  would  occur  for  high 
flows  just  before  failure.  The  first  downstream  damage  center 
is  about  1.9  miles  downstream  of  Bradys  Lake  Dam.  There  are 
four  to  five  homes  along  Trout  Creek  subject  to  damage  in  the 
event  of  high  flows.  About  1,300  feet  farther  downstream, 
Trout  Creek  enters  Arrowhead  Lake,  a  man-made  reservoir. 
Visual  inspection  of  Arrowhead  Dam  indicated  a  large  swale  in 
the  left  abutment  about  two  feet  below  design  elevation  of  the 
dam.  This  swale  is  the  first  point  of  overtopping.  During  an 
0.75  PMF  event,  water  will  flow  through  the  swale  in  Arrowhead 
Dam,  assuming  no  upstream  failures. 

Comparison  of  water  levels  at  both  the  downstream 
culvert  and  Arrowhead  Lake,  assuming  no  failure  and  then 
failure  of  Bradys  Dam,  do  not  indicate  a  significant  increase 
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in  water  levels  as  a  result  of  failure.  It  is  to  be  noted  that  V 
the  computed  water  levels  are  conservative,  i.e.,  may  be  low, 
as  no  allowance  is  made  for  the  additional  seven  square  miles 
of  watershed  above  Arrowhead  Lake. 

As  significant  increase  in  damage  resulting  from 
failure  is  not  expected,  the  spillway  is  rated  as  "Inadequate" 
but  not  "Seriously  Inadequate". 

f.  Downstream  Conditions.  The  downstream  conditions 

have  been  discussed  in  Section  3  and  the  above  paragraph. 

% 


( 
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SECTION  6 

STRUCTURAL  STABILITY 


1 


6.1  Evaluation  of  Structural  Stability. 

a.  Visual  Observations.  Field  inspection  disclosed  no  j 

evidence  61  potential  instability  of  the  dam  or  its  compo¬ 
nents.  The  downstream  slopes  are  reasonably  uniform  with  no 

signs  of  significant  riprap  displacement  or  sloughing.  The 
downstream  slopes  are  in  good  condition.  Woody  vegetation  is 
beginning  to  develop  on  the  slopes,  but  is  regularly  cut  down 
by  the  maintenance  staff.  Minor  signs  of  riprap  displacement 
were  noted  along  the  upstream  slope.  Pennsylvania  Game 
Commission  personnel  attribute  the  stone  displacement  to 
vandalism. 

The  spillway  is  judged  to  be  in  fair  condition.  It 
is  judged  that  the  rubble  masonry  walls  and  the  bridge  pier  in 
the  midpoint  of  the  spillway  would  probably  fail  during 
passage  of  extremely  severe  storms. 

b.  Design  and  Construction  Data.  All  available  docu¬ 
mentation,  drawings  and  data  received  from  the  Department  of 
Environmental  Resources,  supplemented  by  conversations  with 
the  Pennsylvania  Game  Commission,  were  assessed  and  reviewed. 

Most  documentation  referred  to  construction  methods  and 
materials.  Poor  materials  and  fill  placement  methods  were 
used  during  the  early  stages  of  the  1914  reconstruction.  By 
today's  standards,  compaction  of  the  embankment  would  be 
considered  marginal. 

There  are  no  original  embankment  or  spillway  stabil¬ 
ity  calculations.  However,  embankment  slopes  appear  to  be 
reasonable  and  there  were  no  observed  signs  of  slope  instabil¬ 
ity.  The  service  record  indicates  the  embankment  has  been 
stable  for  at  least  65  years.  Thus,  based  on  the  65  years  of 
performance  and  long-term  steady  state  seepage  which  has  been 
occurring  without  apparent  change  along  the  left  abutment, 
stability  of  the  slopes  is  judged  as  at  least  adequate. 

c.  Operating  Procedures.  There  are  no  written  oper¬ 
ating  procedures  for  the  dam. 

d.  Post-Construction  Changes.  Since  the  major  recon¬ 
struction  work  in  1914,  the  only  major  reconstruction  that  has 
been  performed  is  the  rehabilitation  work  performed  by  the 
Pennsylvania  Fish  Commission  in  1960.  Rehabilitation  of  the 
spillway  has  resulted  in  a  shorter  weir  than  that  constructed 
in  1914.  A  discussion  of  this  reconstruction  work  is 
presented  in  Section  1  of  the  report. 
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e.  Seismic  Stability.  The  dam  is  located  in  Seismic  v 

Zone  1.  Normally  it  can  be  considered  that  if  a  dam  in  this 
zone  is  stable  under  static  conditions  with  conventional 
margins  of  safety,  it  can  be  assumed  safe  for  any  expected 
earthquake  conditions.  Since  the  static  stability  analysis 
was  not  available  to  show  adequate  static  factors  of  safety, 
the  seismic  stability  of  the  dam  could  not  be  evaluated. 
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SECTION  7 

ASSESSMENT/REMEDIAL  MEASURES 


7.1  Dam  Assessment. 

a.  Evaluation.  Visual  inspection  and  review  of  the 
design  and  construction  documentation  indicates  the  dam  and 
appurtenant  structures  of  Bradys  Lake  are  in  reasonably  fair 
condition.  As  discussed  in  Section  5  of  this  report,  the 
hydrologic  and  hydraulic  computations  presented  in  Appendix  C 
indicate  the  dam  has  a  spillway  that  is  rated  as  "Inadequate" 
but  not  "Seriously  Inadequate".  There  are  downstream  houses 
subject  to  damage  and  the  possibility  of  loss  of  life  exists. 
Therefore,  the  structure  is  considered  a  "High”  hazard 
potential  dam. 

The  wet  areas,  noted  on  sheet  5a,  Appendix  B, 
downstream  of  the  embankment  to  the  left  of  the  spillway  have 
been  a  source  of  seepage  for  more  than  45  years.  Based  on 
available  documentation,  there  has  been  no  significant  change 
in  the  rate  of  seepage  for  at  least  that  period  of  time.  Thus, 
it  is  judged  that  this  seepage  is  in  a  reasonably  stable 
condition,  but  does  not  discount  the  fact  that  it  should  be 
monitored. 

b.  Adequacy  of  Information.  The  combined  design 
information ,  co nst rue t ion  "d a t a ,  visual  inspection  and  obvious 
performance  history  of  this  structure  were  sufficient  to 
evaluate  the  dam  and  appurtenant  facilities. 

c.  Urgency.  It  is  concluded  that  recommendations 
presented  in  Section  7.2  be  implemented  as  soon  as  practical. 


7.2  Remedial  Measures. 


a.  Facilities.  The  following  recommendations  are 
presented  in  order  of  priority,  but  this  does  not  infer  that 
the  latter  recommendations  are  not  important.  All  work  should 
be  under  the  direction  of,  or  at  least  reviewed  by,  a 
registered  professional  engineer  experienced  in  the  design  of 
dams. 


1.  Provisions  should  be  made  to  increase  the  discharge 
capacity  of  the  structure.  One  possible  solution 
would  be  to  construct  an  auxiliary  spillway  at 
either  or  both  abutments. 
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2.  Seepage  at  the  downstream  toe  should  be  periodically 
monitored  and  checked,  at  least  visually,  for 
increases  in  rates  or  changes  in  turbidity. 

3.  The  spillway  should  be  rehabilitated  to  a  good 
condition. 

b.  Operation  and  Maintenance  Procedures.  Because  of 
the  location  of  the  dam  upstream  of  a  populated  area 
(Arrowhead  Lake  development)  with  the  potential  to  cause 
extreme  property  damage  and  possible  loss  of  life,  a  formal 
procedure  of  observation  and  warning  during  periods  of  high 
precipitation  should  be  developed  and  implemented.  This 
procedure  should  also  include  a  method  of  warning  downstream 
residents  that  high  flows  are  expected,  together  with  a  method 
of  evacuating  these  people.  The  Pennsylvania  Game  Commission 
should  develop  an  inspection  checklist  and  maintenance  proce¬ 
dure  which  would  be  used  to  regularly  inspect  and  maintain  all 
items  of  this  structure. 
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CONSTRUCTION  JOINTS 


Unknown.  Done  are  believed  to  exist . 
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BRADYS  LAKE 

CHECK  LIST 

HYDROLOGIC  AND  HYDRAULIC 
ENGINEERING  DATA 

DRAINAGE  AREA  CHARACTERISTICS:  Wooded,  marshy,  no  residential  development. _ 

ELEVATION  TOP  NORMAL  POOL  (STORAGE  CAPACITY):  1716  feet  n*iz  Acre-Feet). 

ELEVATION  TOP  FLOOD  CONTROL  POOL  (STORAGE  CAPACITY):  1717  feet  ( 1213  Acre-Feet) 

ELEVATION  MAXIMUM  DESIGN  POOL:  - - 

ELEVATION  TOP  DAM:  1717  feet  at  left  abutment ,  1717.7  feet  at  right  abutment 
SPILLWAY 


a. 

Elevation  1716  feet. 

b. 

Type 

Concrete  weir. 

c. 

Width 

41  feet. 

d. 

Length 

.  N/A  . 

e. 

Location 

Spillover 

f. 

Number  and  Type  of  Gates 

None. 

OUTLET  WORKS: 

a. 

Type 

None  known. 

b. 

Location 

_ 

c. 

Entrance 

inverts  - 

d. 

Exit  inverts  — - 

e. 

Emergency  draindown  facilities 

None 

HYDROMETEOROLOGICAL  GAGES: 

a. 

Type 

None. 

b. 

Location 

Not  applicable. 

c. 

Records 

Not  applicable . 

MAXIMUM 

NON-DAMAGING  DISCHARGE:  *Vot 

determined. 
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HEC-1,  REVISED 
FLOOD  HYDRGGrAPH  PACKAGE 


The  original  "Flood  Hydrograph  Package"  (HEC-1), 
developed  by  the  Hydrologic  Engineering  Center,  Corps  of 
Engineers,  has  been  modified  for  use  under  the  National  Dam 
Inspection  Program.  The  "Flood  Hydrograph  Package  (HEC-1) , 
Dam  Safety  Version",  hereinafter  referred  to  as,  HEC-1,  Rev., 
has  been  modified  to  require  less  detailed  input  and  to 
include  a  dam  breach  analysis.  The  required  input  is  obtained 
from  the  field  inspection  of  a  dam,  any  available  design/eval¬ 
uation  data,  relatively  simple  hydraulic  calculations,  or 
information  from  the  USGS  Quandrangle  maps.  The  input  format 
is  flexible  in  order  to  reflect  any  unique  characteristics  of 
an  individual  dam. 

HEC-1,  Rev.  computes  a  reservoir  inflow  hydrograph 
based  on  individual  watershed  characteristics  such  as:  area, 
percentage  of  impervious  surface  area,  watershed  shape,  and 
hydrograph  characteristics  determined  from  regional  correla¬ 
tion  studies  by  the  Corps  of  Engineers,  Baltimore  District. 
The  inflow  is  routed  through  the  reservoir  using  spillway 
discharge  data  obtained  from  the  field  inspection  or  design 
data.  Flood  storage  capacity  is  determined  from  USGS  maps  or 
design  information  and  verified  by  the  field  inspection.  In 
the  evsnt  a  spillway  cannot  discharge  0.5  PMF  without 
overtopping  and  failure  of  the  dam,  downstream  channel 
characteristics  obtained  from  the  field  inspection  and  USGS 
maps  are  inputed  and  flows  are  routed  downstream  to  the  damage 
center  and  a  dam  breach  analysis  is  performed. 

Included  in  this  Appendix  are  the  HEC-1,  Rev. 
pertinent  input  values  and  a  summary  print-out  tables. 
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SPILLWAY  LOOKING  UPSTREAM.  NOTE 
CLEARANCE  BETWEEN  CREST  AND  BRIDGE 


OVERVIEW  OF  UPSTREAM  SLOPE 


OVERVIEW  OF  UPSTREAM  SLOPE 
AT  RIGHT  END  OF  EMBANKMENT. 


PHOTOGRAPH  NO. 


OVERVIEW  OF  DOWNSTREAM  SLOPE. 


SEEPAGE  THROUGH  DOWNSTREAM  TOE. 


PHOTOGRAPH  NO 


PHOTOGRAPH  NO.  12 


HOMES  ALONG  CREEK  DOWNSTREAM  OF 


OVERVIEW  OF  ARROWHEAD  LAKE  AND 
DOWNSTREAM. 
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PLAN  OF  SPILLWAY  AND  CENTERLINE  PROFILE 
BRADYS  LAKE  DAM 

NAT.  LO.NO.PA.OQ782 _ MONROE  COUNTY 

DATA  OBTAINED  FROM  COMMONWEALTH  OF  PENNSYLVANIA 
DEPT.  OF  PROPERTY  AND  SUPPLIES,  PROJECT  NO.  3697-OM 
SHEET  NO.  2,  DATED  6/16/80 
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SITE  GEOLOGY 
BRADYS  DAM 


Bradys  Dam  is  located  in  the  Pocono  Plateau  Section 
of  the  Appalachian  Plateaus  Physiographic  Province.  As  shown 
on  Plate  F-l,  the  dam  and  surrounding  region,  as  is  much  of 
northeastern  Pennsylvania,  are  underlain  by  the  Upper  Devonian 
age  Catskill  Formation,  which  is  overlain  by  a  partial  mantle 
of  Wisconsin  age  glacial  drift.  No  bedrock  exposures  were 
observed  during  the  field  inspection.  However,  the  Catskill 
Formation  in  this  region  character istically  consists  of 
sandstone  and  conglomerate  having  interbeds  of  siltstone.  The 
glacial  drift  in  the  immediate  dam  site  areas  was  noticeably 
boulder-rich.  From  available  data  in  State  files,  it  is  most 
likely  that  the  dam  is  founded  entirely  upon  glacial  drift, 
which  may  account  for  the  seepage  observed. 


SITE  GEOLOGIC  MAP 

BRADYS  LAKE  DAM 

NAT.I.D.NO.PA.00782 

WAYNE  COUNTY 

DATA  OBTAINED  FROM  PENNSYLVANIA  GEOLOGICAL 
SURVEY  MAP  NO.  1  AND  GENERAL  GEOLOGY  REPORT  G-7 
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PLATE  F-1 

